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1. A method for treating an animal to at least partially remove undes-ifable 
substances from the animal or products derived from the. animal the process 
including administering to the animal an effective amount of a cyclodextrin or 
modified cyclodextrin. 

19. A composition for treating animals to at least partly remove undesirable 
substances the composition Including a cyclodextrin or modified cyclodextrin. 
water and a low solubility magnesium salt in an amount sufficient to provide a gel. 




ABSTRACT 

The invention provides a method for treating an animal to at least partially 
remove undesirable substances from the animal or products derived from the 
animal the process including administering to the animal an effective amount of a 
cydodextrin or modified cyclodextrin. 

The invention also provides a composiUon for treating animals to at least 
partly remove undesirable substances the composition including a cyclodextrin or 
modified cyclodextrin. water and a low solubility magnesium salt in an amount 
sufficient to provide a gel. 
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ME -mOn FOR T REATING amimai . 
The present invention relates to a method for the treatment of animals and 
is particularly concerned with the treatment of animals to remove undesirable 
substances such as chemical toxins. The invention also relates to a composition 
5 for use fn treatment of animals. 

Unwanted dietary components such as toxins can affect the health of 
animals and may taint or adversely affect the quality of animal products such as 
meat and milk. Toxins which may be consumed by animals during grazing are a 
particular problem. 

10 For example, grazing of ryegrass infected by certain bacteria gives rise to 

serious and often fatal neurological diseases in livestodc. Annual ryegrass 
toxicity (ARGT) Is understood to be caused by the Corynetoxins produced by 
Clavibacler w whereas perennial ryegrass toxicity is believe to be produced by 
another class of toxins known as the Lolitrems, such as Lolitrem B. Previous-- 
attempts have been made to treat annual ryegrass toxicity using chlordiazepoxide 
(Norris R.T. Australian Veterinaiy Journal Vol 57. June 1981 , p302) however such 
treatment requires sJgnlficant post treatment support and is generally impractical 
and uneconomic for use in livestock. Toxins from AsDeroill., .^ Fl«x.i. including 
Aflatoxins also cause acute toxicity. 

Furthemiore. more recent developments in regard to food safety have 
resulted in a need to reduce the amount of undesirable natural residues in animal 
products. 

We have found that a cycksdextrin or modified cyclodexirin may be used to 
treat an animal in order to scavenge unwanted substances from the animal, 
25 animal tissue or animal product. 

In particular, we have found experimentally that the cyclodextrins strongly 
bind to toxins which cause poisoning of livestock, to reduce the effects of these 
toxins. Treatment of the animal with a cyclodextrin or modified cyclodextrin may 
also result in the removal of contaminants such as carotene or carotene 
derivatives from the fat of the animal and thereby reduce yellowing of the fat. 

Accordingly, in one aspect, the present Invention provides a method for 
treating an animal to at least partially remove undesirable substances from the 
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animal or products derived from ,he animal comprising administering ,o ihe 
animal an effective amount of a cyclodextrin or a modified cyclodextrin. 

More particularly, the present invention provides a method for (he 
treatment or prophylaxis of the poisoning of livestock animals by administration 
5 Ihereto-of an effective amount of a cyclodextrin or a modified cyclodextrin 

The cyclodextrin may be selected from a-cyclodextrin. p^ydodextrin. v- 
cyclodextrin or derivatives thereof. 

Examples of cyclodextrin derivatives may be selected from alkylated 
cyclodextrins including alkylated-p-cyclodextrins such as 2.6-dr-o-methyl-p- 
10 cyclodextrins and trimelhyl-pH:yclodextrin; hydroxyalkylated cyclodextrins such as 
2-hydroxypropyl-p.cyclodextrin and hydroxyethyl-p^clodextrin; and cyclodextrin 
• polymers which are products containing two or more cyclodextrin units such as a 
copolymer formed between p-cyclodextrin and epichlorohydrin. 

The cyclodextrin may be administered in the fomi of an aqueous solution 
15 however we have found that multiple administration is required to maintain a safe 
and effective level of the cyclodextrin. For example in treating ARGT we found 
that improved animal survival was observed only when the cyclodextrin level is 
maintained in the drculation by two intraperitoneal administrations over 24 hours. 
The need for multiple administrations significantly increases the cost of treatment 
20 and where many animals are affected multiple treatment is often impractical. 

We have now found that (he use of a cyclodextrin composition in the fom, 
of an aqueous gel containing a magnesium salt allows effective treatment with a 
single administration. 

in a particularty preferred embodiment of the Invention we provide a 
25 composition for treating animals to at least partially remove undesirable 
substances the composition comprising a cyclodextrin (which may be selected 
from those referred to above) and a magnesium salt and water wherein the 
composition is In the fonn of a gel. * 

The preferred magnesium salts are of low water solubility so that together 
30 with the cydodextrin and appropriate amount of water a gel is fomied. Most 
preferably the magnesium salt component will indude an organic add salt and it 
is partlculariy preferred that the add portion of the salt is an add derived from a 
carbohydrate such as sugar. Magnesium gluconate is the mos( preferred. 
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The presence of the magnesium salt is particularly advantageous as we 
have found that it significantly reduces convulsions suffered by the animal and 
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stabilises the animal for sufficient time to enable cyclodextrin to produce a 
reduction in the levels of free and membrane-bound toxin in the animal. 

The amount of magnesium Ion present is generally sufficient to provide 
anticonvulsant activity. Typically the amount of magnesium ion for providing the 
5 desired- anticonvulsant activity will be greater than the amount of organic" 
acid/magnesium to provide the desired gel consistency. In such cases it is 
preferred to use a portion of the magnesium in the fomi of an Inorganic salt 
particularly magnesium sulphate. 

The amount of magnesium present in each form will depend on the 
10 concentration of cyclodextrin (and hence the dose required), and the consistency 
of the composition. The desired dose of magnesium ion is typically in the range 
of from 1 to 400 mgfltg and preferably 5 to 100 mg/kg most preferably 40 mg/kg 
and a weight ratio of cyclodextrin to magnesium Ion of 200:1 to 1:1. 

in a preferred embodiment of the composition of the invention_.the - 
composition contains 100 parts by weight cyclodextrin. 1 to 500 parts by weight 
magnesium ion and wherein the magnesium ion is present as In organic acid salt 
and an inorganic salt, particularly magnesium sulphate, wherein the ratio 
magnesium in these forms is in the range of from 1:10 to 10:1. 

The animal treated according to the invention is preferably a livestock 
animal although the invention may also be useful in treating domestic animals 
such as cats and dogs suffering from the effect of toxins. The animal is most 
preferably a ruminant animal selected from sheep, cattle or goats, although other 
livestock such as horses may also be treated in accordance with the invention. 

The treatment may be therapeutic or prophylactic. We have found that the 
treatment method of the present invention may be used to rescue animals which 
- have been poisoned by toxin. 

Parenteral delivery may be used.^The cyclodextrin or modified cyclodextrin 
may be administered subcutaneous, intraperitoneally. intraruminally. 
intramuscularly, intravenously. Intrapiteroneal administraOon is particularty 
preferred. The cyclodextrin may be dispensed by a slow release device, for 
example, that described in Australian Patent No. 520409 however the use of the 
magnesium salt gel composition generally obviates the need for such slow 
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release devices. The invention may also be used in treatment of other poisoning 
diseases caused by toxins capable of fomiing an inclusion complex with 
cydodextrin or a modified cyclodextrin. 

As previously indicated, the treatment of the present invention may be 
5 used to-scavenge agents to decrease burden of residues from the animal For 
example, the method may be used to strip carotene or carotene like molecules 
from the fat of the animal so as to Improve the appearance of meat obtained from 
the animal or to treat Vitamin A toxicity. 

A number of other poisoning diseases may be amenable to treatment with 
cyclodextrin derivatives. These include, in particular poisoning caused by 
substances able to penetrate the cavity of the cyclodextrin molecule and fom, 
.ndusion complexes. The suitability of a particular cyclodextrin or modified 
cyclodextrin for particular toxins can be detem,lned by testing ia vitro Further 
examples of toxins for which treatment is suitable include the fumonisin ' 
15 mycotoxins. aflatoxins. simplexin and related substances and the lolifrems and 
other tremorgens and toxins produced by Acremonlum and Penhil/ium spp. 

The amount of cydodextrin or modified cyclodextrin which is administered ' 
to the animal is In the range of 10 g/kg to 1 ^g/kg. preferably 10 to 400 mg/kg. 

In order that the invention may be readily understood the following non- 
20 limiting examples are provided. 

IhajaiepaiaUon of hyriroyynrnpyljLgyciQdgxtnQ 

Hydroxypropyl p cyclodextrin was prepared by a procedure derived from 
that of Pitha J. et al (1986) described below. 

P cydodextrin (1 kilogram) was suspended in water (2.5 litres) and cooled 
with an Ice bath. A diilled solution of sodium hydroxide (280 g in 800 ml water) 
was added to the suspension of p cyclodextrin. Epoxy propane (700 ml) was 
added in four aliquots over a period of four hours during which time the reaction 
was cooled with ice. The readlon was continually mixed for 15 hours during 
whid, time It was slowly allowed to come to ambient temperature. The readlon 
was then neutralised by passing the readion mixture through an ton exchange 
column containing Amberiite IRN 77(H*). The solution was then diluted with 
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water to a volume 20 litres and dialysed using an Amicon Spiral cartridge SIY" 
(nominal MW cut off 3000). The resulting dialysate was evaporated to dryness 
and d,ssotved in ethanol (2 litres), this efhanolic solution was filtered and then 
added dropw.se into 6ry acetone (20 litres). The precipitated white solid was 
5 collected, washed with dry acetone (500 ml) and dried under vacuum to a white 
powder (1.1 kg) Hydroxypropyl p cyclodextrin. average degree of substituUon = 1 
(ie 7 hydroxypropyl groups per cyclodextrin) 

H-MR(D20)6 1 . 1 d(2 1).3.4-4. 1 (63).5.05(4.5)5.2(2.5) 

gyampte 1 

10 This example demonstrates preparation of a cyclodextrin composition in 

accordance with the Invention. 

The formulation is prepared using a 1 litre food blender according to the 
following procedure. 

Hydroxypropyl p cyclodextrin (250 ml. 50%) was placed in a blender and - 
15 mixed with magnesium gluconate (100 g). To this magnesium sulphate "(200 ml 
50%) was added and the suspension thoroughly mixed. " Another aliquot of 
magnesium gluconate (100 g) was slowly added, followed by water (80 ml) and ' 
the mixture was again thoroughly mixed. 

The above mixture (total volume - 650 ml) was then sterilised and 
packaged for use at a dose rate of 0.5 ml per kg of live weight. 
E xamplfis ?-7 - ShP^ p P^ n j^ i^i^ 

Materials anH MftthffTfn 
The disftasA 

The disease annual ryegrass toxicity (ARGT) has many different scenarios 
in the field, all of which result in a simMar outcome varying only in the degree of 
severity, which is reflected in the percentage of animals killed. The time from 
start of exposure to the observation of dinical signs can vary from as short as 
several days to months, depending on the level and frequency of toxin intake. 

In establishing a model of the disease a relatively short period to clinical 
signs was chosen for practical and animal welfare reasons. The toxic principles 
of ARGT are the corynetoxins a family of uridine glycolipids which specificalV 
inhibit the initial step in glycoprotein assembly. This process occurs long before 
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any b.o og,cal .a^ers are affeCed or dinlca. signs appear. The tunfcanya„s 
are another famify of uridine glycolipids which are structurai^ very similar to the 
con^etoxins: indeed the two famines overlap to a degree, with some components 
5 IZ '^'T '''^""'■""^^'"^-^^•--P^^'-^-3inganARGT-.ite 

ZTT ? ' '"^^ - ^« -^-toxins. 

Both strongly inhtoit the same transferase enzyme and therefore can be 
cons«^e^ed pham^cologically and toxicologically identical in their effect The 
commercial availability of the tunlcamycins In a pure form makes their use 
desrrable In any preliminary worK on ARGT. and hence their use in this work 

Tunlcamycin was used throughout the sheep pen trials to induce the 
disease ARGT. The tunicamycin was administered parenferally for reasons of 
reproducibiiity. 

-me disease model chosen was shown to be accurate,. n producing a 
predetem,.ned ,eve, of effect, and highly reproducible gK^en the natural variability 
15 .n to^anoe to ARGT toxins that occurs in sheep. T.e general aetiology was « ' ' 

Sheet were administered with tunicamycin according to their body weight 
ar^mals were gK,en two or three doses 24 hours apart. After four days from the 
.n.t.a ejection cfinical s^ns characteris.c of the disease were generally observed 
20 on he «fth day the disease -peaKed" in its intensity, and the untreated animals 
continued to display signs for up to four days later. Al, animals appeared •nom.a,- 
after day ten. and were kept under regulation observation to at least day 14 
ExcfitunenlaJJiealnjfinls 

Cvcinrigytrin TrpntmrQin ' "" " - - • 

5 Hydroxypropy^p-cyclodextrin. 2.6-0-dimethy, p cyclodextrin and p. 

cyclodexlrin epichlorohydrin copolymer were administered as 50-^ solutions and 
were given intraperitoneal except where specified differently. 
Eom iulations of ryrin ^isOsmMhimmshhisail^ 

A prolonged release iniectable gel like fomiulation was made by mixing a 
50/O solution Of Hydroxypropyl p cyclodextrin with magnesium gluconate and 
magnesium sulphate (as described above,. This fom,u,a«on was given via 
intraperitoneal rnjedion. 
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Sheep Ppp Tripis 

Examplft^ 

Hydroxy propyl p cyclodextrin was given once per day with sheep 
challenged with tunicamycin (LD25). 
5 .. - -Forty-five wether sheep were randomly distributed into three groups of' 
fifteen according to live weight All groups were administered with three doses of 
6 MQ/kg tunicamycin S.C. one dose per day for three days. On day two of the trial 
one of the groups was administered with 100 mg/kg Hydroxypropyl p Cyclodextrin 
I.P this was repeated at approximately 24 hour intervals for four days. The 
10 animals were monitored as to their condition daily or more often. 
Examplft ^ 

2.6-O^imethyl p cyclodextrin administered I.P. once per day in sheep 
challenged by tunicamycin LD30. 

This cyclodextrin derivative was administered at 100 mg/kg I.P. once per " 
15 day at 24 hour intervals at the same schedule as for hydroxypropyl p cyclo'dextrin. 
Ejsamai&A 

Hydroxypropyl p cyclodextrin given three time per day by intravenous 
injection in sheep challenged with tunicamycin LD30. 

In addition to the three groups In trial 1 and la another group of 10 sheep 
10 were administered with three doses of tunicamycin (6 ^g/kg S.C.) one dose per 
day for three days. The group was administered with hydroxypropyl p 
cyclodextrin (15 mg/kg I.V.) three times per day for four days after day one. 
Example.S 

Hydroxy propyl p cyclodextrin given twice per day I.P. with sheep 
5 challenged with tunicamycin (LD60). 

Thirty sheep were randomly distributed into three groups of ten according 
to live weight. Each group was adnjinistered with two doses of 11 ng/kg 
tunicamycin S.C. 24 hours apart on days one and two. Starting on day three one 
group of sheep were administered with 100 mg/kg hydroxypropyl p cyclodextrin 
I.P. hvice per day for three days. The condition of all animals was monitored daily 
for 14 days. 

Example .6 
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Hydroxypropyf p cyclodextrin given I.P. and magnesium sulphate given 
l.M. both given twice per day in sheep challenged with tunlcamycin LD60. 

• In addition to the above one group of ten sheep were on days three to five 
administered with hydroxypropyl p cyclodextrin 100 mg/kg I.P. and 50% 
5 magnesfum'sulphate 200 mg^kg l.M, both twice per day. 
Examples 6 f ^ p fl 7 

Thirty sheep were randomly distributed into three groups of 10 sheep, each 
of these groups was administered with two doses of 12 pg/kg tunlcamycin S.C. 24 
hours apart on days one and two. One group served as untreated control animals 
10 two groups were treated individually as described in the trials three and 4. 
ExampleJS 

P cyclodextrin epichlorohydrin copolymer given twice a day to sheep 
challenged with tunlcamycin (LD 60). 

One of the above groups was administered with p cyclodextrin— 
15 epichlorohydrin copolymer 100 mg/kg Interperitoneal twice per day for three days, 
on days three, four and five. The condition of the sheep was monitored daily or 
more often for 14 days. 
Example 7 . 

Hydroxypropyl p cyclodextrin in Mg gluconate gel administered once per 
20 day to sheep challenged with tunlcamycin (LD60). 

One of the above groups was administered with hydroxy propyl p 
cyclodextrin/magnesium gluconate gel 0.5 ml per kg live weight (initial weight) on 
days four and five of the trial (two sheep given third dose on days six). The 
condition of the sheep was monitored daily or more often for 14 days. 
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Exampig 2a 

Example g 
Example 4 

Example .5 
ExampleJ 

Example 7 
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Field Trials nn Ffficary nf fhft Antiffctft 

TTie Use of HYdforYpropy l-ff r yclpdextrin fn the Form . M.ff no..., ^ ^!^^^ 

Gel Vs as a 5?o||[|inn 

Hydroxypropyl p cyclodextrin is a very water soluble rrwlecule and when 
5 administered parenterally is rapidly excreted in the urine. In rats and dogs given 
hydroxypropyl p cyclodextrin Intravenously plasma half lives were measured at 
0.4 and 0.8 hours respectively and 90% was excreted in the urine within 4 hours. 

Another p cyclodextrin derivative. 2,6 di-O-methyl p cyclodextrin. is also 
largely excreted in the urine within six hours when administered intravenously and 
10 when administered intramuscularly it was completely excreted within 24 hours. 

In our work in sheep hydroxypropyl p cyclodextrin when administered as a 
50% solution intraperitoneal, could be detected in the plasma for up to 15 hours 
after administration. 

From the sheep pen trials it was detennined that a beneficial effect-in- 
terms of significantly Increasing animal survival is obtained when hydroxypropyl p 
cyclodextrin is continuously maintained within the circulation. This necessitates a 
solution being given twice by intraperitoneal injection during a given 24 hour 
period. 

In sheep pen treatment trials with sheep affected by annual rye grass 
toxicity (ARGT) intravenous administration of hydroxypropyl p cyclodextrin had to 
be earned out many times per day to increase the survival rate of animals. Also 
other p cyclodextrin derivatives such as 2.6-O-dimethyl also require multiple daily 
injections to be effective in sheep with ARGT. The administration of riiuitiple daily ' 
injections to animals with ARGT in the field is both impracticable and undesirable. 
25 due to stress precipitating the physical condition of the disease. 

The fomnulation of hydroxypropyl p cyclodextrin into a magnesium 
gluconate gel as described in Example 1 enables the maintenance of 
hydroxypropyl p cyclodextrin in tha circulation of sheep for 24 hours from a single 
intraperitoneal injection.. This fomiulation was shown to be as effective as twice 
daily injections of solution of hydroxypropyl p cyclodextrin in increasing the 
survival of sheep affected mortally with ARGT. 
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The magnesium salts provide anticonvulsant activity in sheep affected by 
ARGT when administered intramuscularly and to a lesser extent when given 
intraperitoneal. Although this property of magnesium sulphate can block 
convulsions for an average of 12 hours In most cases, animals relapse into a 
state of ARGT once the magnesium salt has been excreted. Thus magnesium' 
salt administration alone prolongs in the short term the life of animals affected by 
ARGT. but is onV moderately successful in rescuing sheep when continued to be 
administered. Repeat administrations also have an ever decreasing period of 
effect. 

The role of the magnesium salts In the hydroxypropyl p cyclodextrin 
formulation is to suspend the hydroxypropyl p cyclodextrin in an injectable gel 
matrix which in itself is blocompatable with the method of administration. This is 
believed to prolong the absorption of the cyclodextrin into the circulation and also 
to act as an anticonvulsant to temporarily block convulsions in animals displaying - 
15 the signs of ARGT and thus bring these animals into a stable state and allow the 
cyclodextrin to redistribute the ARGT toxins and aid the recovery of the animal. 

In this role the magnesium salt used Is magnesium gluconate which forms 
a gel when used at the concentration described in the formulation. Magnesium 
gluconate is used together with magnesium sulphate in order to bring the total 
20 magnesium concentration to the level to provide an anticonvulsant effect. 

The combination of hydroxypropyl p cyclodextrin and magnesium salt has 
been shown to be synergistic in its ability to rescue animals affected by ARGT. 

25 introduction 

The use of a treatment for ARGT is based on the field observation that 
when a fanner first notices that his she^ are affected by ARGT there is a period 
of about 4-5 days to what is tenned peak deaths, during this" period and the 
following five days most deaths occur. The scenario under which the antidote is 
designed to be used, is when a fanner first observed ARGT in his sheep. At this 
point they can be moved, and treated, thus saving the majority that would simply 
be lost by just moving them. 
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Experime ntal Dssign 

The basic protocol used in fJeld testing of the ARGT antidote was as 
follows: an ARGT outbreak, the affected animals were yarded and a controlled 
experimental procedure carried out. The details of the outbreak and the 
5 procedures used are outlined for each tnal. Antidote was administered as the gel 
formulation of Example 1 at a rate of 0.5 ml/kg live weight given by I.P. injection. 
OetaSs of the condition of the animals were recorded during the week after 
treatment and if necessaty follow up calls were made to record any further 
developments. 
10 Example Q 

70 ewes were held in a separate paddock from the main mob. The 70 
sheep were later found to have been grazing on toxin-containing annual ryegrass 
and one sheep was observed to be in a convulsive stale. The sheep were moved 
to yards. The convulsive sheep died when moved. One further recumbent sheep..- 
treated shortly after showing signs and the other 69 sheep were put through a 
race and alternate sheep treated and mart<ed. One sheep was In a convulsive 
state and was also treated. Thus the trial consisted of a total of 35 untreated 
control animals and 35 treated animals including two in a state of convulsion. 

The sheep were kept in yards overnight and the treated group 
readministered with the antidote the next day. The sheep were kept in yards and 
given hay and water for four more days during which time six of the untreated 
group died and three others displayed clinical signs, only one of the treated 
animals displayed clinical signs during this period. After one week, the- sheep 
were released to a safe paddock, none of the surviving sheep at this stage 
25 appeared affected. 

A total of six untreated animals died during the course of the outbreak, one 
of the treated animals died. This sHua^ion remained unchanged over the 
following month. 

Example 9 

A mob of seriously ARGT effected sheep was driven to yards for treatment 
trial, 12 sheep displayed clinical signs on the way. and were earned to the yards. 
Sheep were split into two groups: Group 1 the 12 animals which displayed clinical 



20 



30 




25 



30 



14 

signs during being moved, and Group 2 the remaining 140 animals, in Group 1 
six animals were treated and six remained as untreated controls. In Group 2. 73 
animals were treated and 67 designated control animals. The foflowing day "five 
of the Group 1 treated and 71 of the Group 2 treated animals were retreated 
5 three animals having died. The sheep were kept in yards for two more days' 
during which time a total of four control animals from Group 1 and 18 from Group 
2 died compared to one treated animal from Group 1 and eight from Group 2 
The sheep were then released to a safe paddock, where all sheep appeared to 
be able to move without difficulty. No further losses were reported when famier 
10 was contacted a week later. 

Thus. 79 animals were treated and 73 were used as untreated controls. 
70 of the treated and only 51 control animals survived. 
Examples m and 11 

15' Example 1 Q - ' " 

This case of ARGT was identified after a prolonged series of losses from 
feeding cattle ryegrass hay. 30 cattle had died over several weeks prior to ARGT 
being confirmed, due to toxic hay being continuously fed after animals started to 
exhibit clinical signs and die. When ARGT was confimied there were seven 
animals displaying the characteristic nervous clinical signs. The following day five 
of the seven animals were laterally recumbent and these were treated. The 
antidote was administered once at 0.5 ml per estimated kg live weight I.P. The 
two remaining animals displaying only mild clinical signs were left as untreated 
controls. All five treated animals recovered to be "nomiar within 48 hours and 
survived, of the two untreated controls the condition of one deteriorated and died, 
the other control survived. 
ExampIP 11 

Four dairy cattle which were all showing signs of ARGT. Three were 
recumbent and one standing displaying tremors. Two of the recumbent animals 
were treated once with 200 mis of antidote (-400 kg live weight) and kept in 
yards. Both treated animals recovered to be nomial within 48 hours, the one 
untreated animal that was recumbent died. 
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The claims defining the invention are as follows: 

1. A nnethod for the treatment or prophylaxis of the poisoning of livestock 
animals by administration thereto of an effective amount of a cyclodextrin or a 
modified cyclodextrin. 

5 

2, A method according to claim 1 wherein the cyclodextrin or modified 
cyclodextrin is administered at a dose of from 1 pg to 10 g per kg of animal body 
weight. 

3, A method according to claim 2 wherein the cyclodextrin or modified 
10 cyclodextrin is administered in an amount of from 10 mg to 400 mg per kg of 

animal body weight. 

4. A method according to any one of claims 1 to 3 wherein the cyclodextrin or 
modified cyclodextrin is selected from the group consisting of p cyclodextrin 
hydroxya!kylaled-p-cyclodextrins and cyclodextrin polymers. 

15 5. A method according to claim 4 wherein the cyclodextrin or modified 
cyclodextrin derivative Is selected from the group consisting of hydroxypropyl-p- 
cyclodextrin; 2,6-di-OwnethyI-p-cyclodextrin and copolymers formed between p- 
cyclodextrin and epichlorohydrin. 

6. A method according to claim 1 wherein the animal is a ruminant animal. 
20 7. A method according to claim 1 wherein the animal is a sheep. 

8. A method according to claim 1 wherein the cyclodextrin or modified 
cyclodextrin is present in a composition including water and a low solubility 
magnesium sail, the low solubility magnesium salt provide a gel. 

9. A method according to claim 8 wherein the low solubility magnesium salt Is 
25 a magnesium salt of an acid derived from a carbohydrate. 

10. A method according to claim 8 wherein the magnesium salt is magnesium 
gluconate. ♦ 

11. A, method according to claim 9 wherein the composition further contains 
magnesium sulphate the- total magnesium ion content being sufficient to provide 

30 an anticonvulsant effect. 

12. A method according to claim 11 wherein magnesium ion is administered at 
a rate of from 5 to 100 mg/kg based on magnesium. 
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13. A method according to any one of the previous claims wherein the 
cydodextrin or modified cyclodextrin is administered subcutaneously, 
intraperitoneally, intr aruminally, intramuscularfy or intravenously. 

14. A method according to claim 13 wherein the cyclodextrin or modified 
5 cyclodextrin is administered by peritoneal injection. 

15. A method according to claim 1 wherein the animal is suffering from the 
effects of toxins Ingested by the animal during grazing. 

16. A method according to claim 14 wherein the toxin is capable of forming an 
inclusion compfex with the cyclodextrin or modified cyclodextrin. 

10 17. A method according to claim 1 wherein the animal is suffering from 
poisoning caused by a toxin selected from the group consisting of corynetoxins 
tunicamycins, lolilrems. fumonislns, mycotoxins. aflatoxins and other tremogens 
and toxins produced by Acremonium and Ppnidliiurn rrpp 

18. A method according to claim 1 wherein the animal is suffering from annual' ' 
1 5 rye grass toxicity or perennial rye grass toxicity. 

19. A composition for treating animals to at least partly remove undesirable 
substances the composition Including a cyclodextrin or modified cydodextrin, 
water and a low solubility magnesium salt in an amount sufficient to provide a gel, 
and further wherein the magnesium salt is a magnesium salt of an organic acid 

20 a carbohydrate. 

20. A composition according to claim 19 wherein the magnesium salt is 
magnesium gluconate. 

21. A composition according to claim 19 wherein the composition contains a 
further magnesium salt the total amount of magnesium ion being sufficient to 

25 provide an anticonvulsant effed when the composition is administered in an 
amount 400 mg cyclodextrin or modified cydodextrin per kg of animal body 
weight. ♦ 

22. A composition according to daim 19 wherein the further magnesium salt is 
magnesium sulphate. 

30 23. A composition according to any one of claims 19 to a, wherein the 
cydodextrin or modified cydodextrin is selected from alkylated (J-cyclodextrins, 
hydroxyalkylated cydodextrins and cydodextrin polymers. 



K 
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24. A method according to claim 1 substantially as herein described with 
reference to any one of the Examples. 

25. A composition according to claim 19 substantially as herein described vwth 
reference to any one of the Examples. 
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